Abstract: Among all the displays available, organic light emitting diode (OLED) are the most promising displays. They do not require backlight as required to LCDs. For any picture to be human observable, the contrast should be well adjusted. Also, for any display it is more sufficient to use if it consumes less power. In this paper, various image enhancement techniques used for images are discussed. The techniques are histogram equalization, histogram modification, power constrained contrast enhancement, lightness and retinex theory, center/surround retinex, multiscale retinex, sub-band decomposed multiscale retinex, contrast enhancement using dynamic stochastic resonance, non-linear multiscale enhancement. Also, the power model for emissive displays is also discussed and the outlook of the power constrained contrast algorithm using sub-band decomposed MSR is discussed.
Introduction
During the 20 th century, usage of electronic displays increased extensively. The displays are classified into two types with respect to operating principle -direct view displays and projection displays. Modern displays are categorized into two -emissive and non-emissive displays. Emissive displays do not require light source while nonemissive needs light source and is capable of reflective display. The cathode ray tube (CRT), the plasma display panel (PDP), and the organic light emitting diode(OLED) are emissive displays ,whereas the thin film transistor liquid crystal display(TFT-LCD) is non-emissive. Due to the advantages of less power consumption and no need of backlight, emissive displays can be used. Among which OLED is observed most useful and can replace TFT-LCD.
OLED
OLED device was first made in 1987 which used a novel two-layer structure with separate hole transporting and electron transporting layers such that recombination and light production occurred in the middle of organic layer. This caused in a reduction in operating voltage and developments in efficiency. These advantages led to more production of OLED.
A typical OLED is composed of a layer of organic materials located between two electrodes, anode and cathode, all placed on a substrate. The organic molecules are electrically conductive. Many modern OLED have a simple bilayer structure consisting of conductive layer and an emissive layer. Overall, OLED is a flat light emitting equipment, made by placing a series of organic thin films among two conductors. When electrical current is applied, a bright light is released. OLEDs can be used to make displays and lighting. Because OLEDs produce light they do not require a backlight and so are thinner and more proficient than LCD. 
Related Work
This section provides a study of general techniques and more particular approaches for contrast enhancement and low power intake in OLEDs. Power saving is an main issue in multimedia devices because a large portion of the power is used up by the display panels of the devices. Contrast enhancement is essential for better picturing of dark images to increase visual view and to enable exact explanation. 
Histogram equalization
Histogram equalization (HE) is one of the mostly implemented to improve low-contrast images, that makes the histogram of light intensities of image as even as possible. In this method, areas of lower limited contrast are allowed to gain a higher contrast which is done by effectively increasing out most frequently used intensity values. But it has the disadvantage of contrast over widening, mood modifications or contour objects in the output image. So to overcome these drawbacks histogram modification (HM) technique was proposed.
Histogram Modification
HM is the method that employs the histogram information in an input image to be obtaining the transformation function. HE can be observed as the superior case of the HM. In modified HM, the input histogram before the HE procedure to lessen slopes in the transformation function, in its place of the direct control of the histogram. 
Power -Constrained Contrast Enhancement
C. Lee et al. (2012) recommended power constrained contrast algorithm for OLED displays where they demonstrated power consumption in OLED displays. They experimentally presented power to display single color pixel with respect to red, blue and green pixels strength. The pixel intensities are well-organized to save power. The same was done with emissive displays first. A power model for emissive displays was designed which was applicable for OLEDs also.
Lightness and Retinex Theory
Land and McCann (1971) stated lightness and retinex theory. It stated that sensations of color have a strong relation with reflectance; the quantity of light reaching the eye is a product of reflectance and illumination. The theory of retinex assumes that there are three independent cone systems with a set of receptors peaking in the long, medium and short wavelength regions of visible spectrums. It is named retinex as it employs much of the structure and function of retina necessary for producing image.
The color sensation for any area is determined by the three lightness arrived independently by three retinexes. The function of retinex theory is to tell how the eye can determine reflectance in a field in which the illumination is unknowable and the reflectance is unknown.
Center/Surround retinex
Jobson and Rahman (1997) executed retinex theory and came across the problems which they determined in surround retinex theory. Their form consists of placement of log function, canonical gain for concluding action for the final retinex output signals etc. It remains to simplify the retinex giving out to handle and improve the final treatment of retinex outputs. Complete performance of the retinex chains dynamic range compression, color dependability, and lightness and color interpretation. The trade-off between dynamic range compression and color interpretation ruled by surround space constant gets a multiscale method for retinex processing.
Multiscale retinex (MSR)
Jobson and Woodell (1997) proposed MSR, included three scales-small, intermediate and large. It was found to produce dynamic range compression, color regularity, and tonal rendition. The results were useful for human visual perception. They defined a color restoration arrangement that produced good color interpretation even for severe gray destructions.
Sub-band Decomposed MSR (SD-MSR)
Jang, Choi et. al (2008) tested sub-band decomposed MSR comparing it with standard MSR. Retinex outputs in the standard MSR algorithm have coinciding spectral ranges. So it is not capable to apply gains to retinex outputs according to their spectral characteristics. To solve this problem, they evaluated SD-MSR in which revised retinex output were disintegrated into non overlapping spectral bands.
In the evaluated SD-MSR, facts of highpoints and dark areas were explored. They also applied space varying gain which upgraded the image contrast.
Contrast Enhancement using Dynamic Stochastic Resonance
Jha and Biswas (2012) recommended contrast enhancement using stochastic resonance. Stochastic resonance (SR) is a happening in which noise can be used to advance the system performance. The distinctive feature of this method is that it regulates the strength values according to the bistable doublewell system parameters and exploits internal noise because of absence of illumination of a low-contrast image. The iterative process simplifies transition of the image from noisy (lowcontrast) state to good contrast state, in similar to the interwell transition of a particle in a bistable system. It is an automatic process that not only adjusts background illumination, but also increases the contrast and colorfulness while conserving perceptual quality. 
Non -Linear multiscale image enhancement
Nercessian and Panetta (2013) proposed an algorithm which is capable of adjusting brightness level of image straight and used a non-linearly representing to contrast coefficients at each scale. This mapping was capable of providing both active range compression and contrast enhancement. In combination with the brightness control, this method is able to achieve limited and total enhancement within a direct enhancement framework.
Power model for OLED displays
Energy consumption is an key design for displays. so there is a need of OLED display power models for use at different layers and different phases of system design. Power model was developed by Dong and Choi (2009)for OLED displays.
Pixel level power model
This model assumes that the power consumption of OLED modules based on RGB specification of each pixel. Power consumed by red pixels, green pixels and blue pixels are calculated individually and total power is calculated.
Image Level Power Model
Image level power model are important for a system to access the display power cost when the pixel information is known. So for this model, approximation of power based on a small subset of signals or sampling is done. It also needs RGB information for all pixels.
Code-level Power Model
Code level model is more useful than the sampling based on the code specification of the display content because they do not need access to frame buffer. Therefore it can be readily applied as an application.
Proposed System
According to the earlier work, it is studied that using power modeling it can power consumption of OLED can be controlled. Using sub-band decomposition, the retinex outputs are divided into non-overlapping spectral bands.
Combining it with multiscale retinex, contrast enhancement can be achieved. Also dynamic range compression using an adaptive weighting approach power for input image is achieved.
Conclusions
The above existing techniques are not able to complete contrast enhancement with less power consumption. So a method of contrast and power enhancement in a simultaneous process is introduced using power constrained contrast enhancement for OLED displays as they can replace LCDs further.
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